
Gain in survey speed of MIRI on JWST compared to
Gemini, SIRTF, and a 30-m diffraction limited

groundbased telescope. For the latter telescope, the
performance at the shorter wavelengths depends

critically on performance of Multi-Conjugate Adaptive
Optics and hence has not been included in the figure.

Progress with the Design and Development of the JWST Mid-Infrared Instrument  MIRI
G.S. Wright, G. Rieke, T. Boeker, L. Colina, E. van Dishoeck, T. Greene, P.O. Lagage, D. Lemke, M. Meixner, H. Norgaard-Neilsen,

G.Oloffson, T. Ray, M. Ressler, C. Waelkens, A.Zehnder & the MIRI Team

MIRI provides JWST with a versatile and powerful set of capabilities in the mid-IR.
These can be used to address all 4 of the key science themes for JWST: first light
in the Universe, the assembly of galaxies, the birth of stars and proto-planetary
systems and the evolution of planetary systems and the conditions for life

MIRI has ground breaking performance for both imaging and spectroscopy,
expanding enormously the capabilities of other facilities: 2 orders of magnitude more
sensitive, an order of magnitude better spatial resolution and about 5 times higher
spectral resolution than Spitzer. This will open up a huge scientific discovery space
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MIRI’s Coronagraphy
filters have been
chosen to study

debris disks and exo-
planets. (fig.courtesy

A. Boccaletti)
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MIRI CAD Model and the real Structure Model
•  Vibration  tests with excellent match to FEM model predictions.
•  Cryo-alignment tests demonstrate repeatability and
predictability at   the 0.5% level, well within alignment budget
tolerances
•  Structure is now qualified with margin
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Qualification tests

MIRI STM entering test chamber for thermal
balance testing.

• Successfully cooled to 6K, cooldown rate matched predictions
• Pick-off Mirror decontamination and thermal strap performance
demonstrated
• Detector annealing mode demonstrated
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MIRI Focal Plane System – showing detector in FPM, and EM signal
chain electronics board
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MIRI Wheel Mechanisms have extensive
heritage from ISO.
Pictures show demonstration model Imager
filter wheel in test, spectrometer grating
and dichroic wheels
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Image slicers:
performance
demonstrated

Cryo-Cooler Contract placed,
technology is highly leveraged
from existing hardware

JPL/NGST

MIRI draws on the expertise of the following organizations: Ames Research Center, USA; Astron, Netherlands Foundation for Research in Astronomy; CEA Service d'Astrophysique, Saclay, France; Centre Spatial de Liége, Belgium; Consejo Superior de Investigaco
nes Científicas, Spain; Danish Space Research Institute; Dublin Institute for Advanced Studies, Ireland; EADS Astrium, Ltd., European Space Agency, Netherlands; UK; Institute d'Astrophysique Spatiale, France; Instituto Nacional de Técnica Aerospacial, Spa
in; Institute of Astronomy, Zurich, Switzerland; Jet Propulsion Laboratory, USA; Laboratoire d'Astrophysique de Marseille (LAM), France; Lockheed Advanced Technology Center, USA;  Max-Planck-Insitut für Astronomie (MPIA), Heidelberg, Germany; Observatoire
 de Paris, France; Observatory of Geneva, Switzerland; Paul Scherrer Institut, Switzerland; Physikalishes Institut, Bern, Switzerland; Raytheon Vision Systems, USA; Rutherland Appleton Lavoratory (RAL), UK; Space Telescope Science Institute, USA; Toegepas
t-Natuurwetenschappelijk Ondeszoek (TNO-TPD), Netherlands; U.K.  Astronomy Technology Centre (UK-ATC); University College, London, UK; Univ. of Amsterdam, Netherlands; Univ. of Arizona, USA; Univ. of Cardiff, UK; Univ. of Cologne, Germany; Univ. of Gronin
gen, Netherlands; Univ. of  Leicester, UK; Univ. of Leiden, Netherlands; Univ. of Leuven, Belgium; Univ. of Stockholm, Sweden, Utah State Univ. USA

Key  MIRI Design Features
•  Lightweighted, all aluminium,  modular optical system
•  Supported by thermally isolating carbon fibre hexapod
•  Instrument cooled to ~7K by a dedicated cryo-cooler
•  Three 1kx1k SiAs detectors.
•  3 wheels based on ISO design (filters,dichroics,gratings)
•  Contamination control cover
•  Light enters from the telescope via the pick-off mirror
•  The fields of view of the Imager and the Medium Resolution Integral Field
Spectrometer are defined and separated in an “Input optics/calibration module”
•  Imager optics on one side of primary structure, spectrometer on the other
•  Calibration sources for both the imaging and spectroscopy


